*mimizm-%w.>wmt)i i x 1 o 4 c m- 1 &Lt<?x6&&mTzm 1 <z>u— tfft£A 
5 mm, 1 <o u— tf ft<Dmmfm<Diimj^^<mw&$m-fz>m&£. 

m*m2i 

1 5 mil em 1 <d i^-if^<Dmmw^(Dj{m&u^(Dim^m-r^^t. 

m^2(Dis-?ft<DffiMim<Dm^tt<Dimz. mnemicou— tfftommm 

20 mmtmw.z#m-?ttt9L£.*m u 

m?mi<Di/— tf^tommw^it. mm2<Du-*m<Dmm^mzmL%&z>\zm 

25 Huts^ 1 © is—watm 2 msteirrs c t&mt-r* u— tmamm* 



1 



5 2 <o u-tt(omtmm \zmL&£.z> izmu-dxi \& z\ u-ymii 

10 2<o is—mommmmft or** J: ? reason \a c t&tmtTz u— tfRm^. 
© u-— tf ytt&^itmizmm u 

20 <dis- tfytt&tmimizmmu 

m^^Jkxtm2<Du-^fi^<DmM<Dmz. msm^<ou— *m<ommm* mm 

mz*mttm*+ imdSi<D\s-ifftfD®Mimizte[.\T* Huiemi <DU— *miz&.v 
%m&)izmmzrL mem 2 <d u— \m\z & u ^{ciggt^ti^c^^^i^ u— if 

25 IWfcEfe, 

imsmi (Dis-irm*wi2mm&&mTzz\£&&m£Tzi'-ifmmJi}£ 0 



2 



rattan 0] 

m*m 5 nmrnxm 9 01 \-fft& 1 ntctsi \t> 
cit^jsi 1] 

10 fiwas. 

raraasi 2] 

H<fcU 

2 <Diy-v^om^^P^lz^^^izm^r>xi^z:t^^t^^i$^<D^ 

mem 1 m 2 <o it<ommoymz. msm 1 0 u— «f5t<Djswfw«(4» mnefs 

25 ^^gcDf^tti. 
GftfcUl 4] 



3 



2 <d u— *f yt(Dmmm.to izw^zj:? izwtt ^ xts u » 

gm&uzm&zti. mem 2 <d u— \fmz j: u ^ic^^n-s ci^ss^-rs^i* 
5 ^goft^aL, 

ON&KI 5] 
[H*JS1 6] 

1 0 m^JS 1 1 ^MIS^ 1 5(Dt \?tlfr 1 UlCfcl \T, 

15 mwofmti&L 



4 



mm 

[000 1 ] 
[0 00 2] 

^f B #iftji^ufciih7>y^ (^iTFT) i& $mv¥mtm&mi\ 
io act f t idt^x^s^ 2 m£L±m< . 3m#mmm<Dmm£"z<Dmm<Dmhm& 

[000 3] 

u— mtt&mxmiz&v* /v\,x§mtmmm<D2mmiz*%i\2tiZo ^*~>-? 
15 u— mz<tmznz>/vuz&im<Dis— mt* ms&mtois— tfttt-^x* ^tmn^u 

mm£X±&ffi££teZ£?lzyt^lZTmZU 3m$m^<D [s-+fft(Dmi$:%mfi[Z 
nm\ X)l^7yh&mit)Z>Z\£&T^Z> 0 tCDtclsb. *&mm<D&O l it\zit. /t;ux 
20 »<DU-tf£ffll\£©j&«^<fc&yoo&o^ 
[0004] 

($f^u<(*i o~i oooo) o^^i^^s^ m&tmmizn&tizztiz 

25 Sfcbyttfciv, 
[0005] 

ua»u z\(D^iz/v^mm(Diy-if^^m^Tmmit^nr^^mimit. imoM 



5 



[0006] 
10 [0007] 

[0008] 

XJls-?y Hti&<te& 0 mXiZN d : Y A G U— 9* <Z>i§^ C&K : 1 0 6 4 n 

m) fr*>m2mm& Q&m : 5 3 2 nm) ^^^^(i5 0%j|t|&T&3„ 

OYAGU— tffi. 1 0 kW*iJ*iT£<5(DlotfU 31 2 mm&<DfoJlJL*Jl#- 

25 tii owfigu^ai^T'#r^:Uo -^orc^ ^im<mF B itiz>mteJL*ji'¥-mm& 

[0 0 0 9] 

%^falZttlsTmWJjftlZteitZ¥-A7,7£y\*<Dmmz& t'-A^yh 



6 



<D*>b£ft%iisTmmitf)mu<'\^<* ^ , l4(7)^oTt^-5^^^m^n-5o z\aym 
mz^m^^mmux^mi^mimmr^m^ j:ot, ^mwmttWTO v 
±<mmzwm-&tibb[z. u-ifmrn^nrcmt^iz^isb^ m&^&D&^x 

5 [0 0 10] 

immtzmisTmj&tEtiz?- htm&(Dfmz&-izmti£tz<Dt)Mis< . ?- him 

[00 11] 

*¥&mz±3&urc.r$mizm&. t-A^^y howm&immzmf. isntsfeo^is 
[^M^p^-r^^^co^is] 

20 [0 0 12] 

®^ti(D^2cDu— \m*m\-r& a s##j(cgn cDu-tm*. ^1^^^ 

^^etl<fcU^tM^ (8 3 0nrru $?£U<(i7 8 0 n mJ^THjg) &&tZ* 351 O 

25 fRH^(C^U. ^ 2 (DU— tf^4^^(cqSiR^nW< ^-5o 
[00 1 3] 

MS (A) (C. U— Wtoy,^ (nm) Ic2tr<5> ^^^<0«^ (cm" 
') (Dfit^fo ££08 (B) (C. U— »fft<D;&K (nm) lottT^ m B H g» 

(cm- 1 ) 0M*7fc? o ute. mmzim3i i Jzfv*-*-T'me>ti&mm 



7 



m$r\-itmmzi±z>z.£&T'Zz><D-c. z\<om$m<Dm@^&m2>rcit>iz& it&m 
tuts, mi oi'-ttwmtmMm.ommit. ^mm^m^zm^m^iz 

COO 1 4] 

^-LTfftl OU-1«t<i:^2a)U— !f3fe(i. ±l52 0(W^m(Ci;oTt-AX7K«/ h# 

\~mm2<Du-mt<D\d-jxxtfv h<Dmmmizm-z&mite{m&%ffl?z>3L& . 

15 £WUCO<5. 

[0 0 15] 

mmiz^ijmmmf)m^^tif^^^im^-T^mrt^<Dx\ &xfaizftt)^xm 
^Mu^^wsn^ n£^mzft^xm<mstdm£&(?M*mct 

[0 0 16] 

mmmxDtmxz ^mmit/v^^mo) is—ftmmmcD [s-wt&ho/^ >x 
x\ %@mm%mT'gzmt s b&im*o scorns. mtM^ay^a^m 

[00 1 7] 

8 



[0 0 18] 

<D^mtmjT<Dis-+f3t£tmisT&*&'i oofetxt (mtftb^i ooowm±y 

15 [0 0 1 9] 
20 [0 0 2 0] 

[00 2 1] 



9 



[0022] 

02 (A) (C, S^^Wt-^^B^<7)YAGU— tf<Dt-AX/K^/h1 0<b, IPS2 

5 S*&CD Y A G (i 1 0 k \NWm<D^*Jl'jf-$:ft?>-?Z> C <t^T*^. ^ 2 jU 

H;ft(DYAGI/-{fll 1 OWigJgCDX^^-^tii^-r'SCi^T*^^. 
[0 0 2 3] 

U— y^t<DX^U^-(i1 0 0%4^^(Ci»iR$n'5 ; fo(D<h<SS«i:. « 
U— !fft<OX*;Mr-&££0. 0 1-1 0 0 MW/c m 2 <h-r<5C<!:T\ ¥^*H£l<Z>iS 
10 H&.<Dft±&mZ>Z£&T'%Z> 0 ctotccm i^-Sf^1MW/cm 2 <!:t 

[0024] 

1 5 ££;8£:-rfca&lC(i, L x , (i 2 0 Atm- 1 0 0 urn £ U 0IJpU£ L x1 = 20/ii (DH^Tc 
<hL Y , = 5 OmrnfSg, L X1 = 3 0 £tm (Di^gfdt L Y , = 3 0 mmfijg<h1~§C7)#'jS^T- 

[0 0 2 5] 

££i§Si}&£W«^!P§^<D Y A G U-+f(Dtf-AX7|^y h 1 1 (DWdfc&mztifcZ. 
20 U ^&$lfcfrfi(Z>il$£L X2 . ^t^|p]<DS$^L Y2< i:^<i:. ±iex^U^-^g 
Z^fcttiblZlt. L X2 [i2 0Atm~1 0 0Atm«»:U WA.l£L x2 =-\ OumVmSfdt 
L Y2 = 1 0 0 Atm^Jg<fT^(D^iS^T^-5o 
[0 0 2 6] 

S^^tt^^KDYAGl/- tf(Dt-A^-/h1 0£. ^2^|9;^#r-5 
25 Y A G U— if© t-AX/tt-y h 1 1 £&ntZ2>m&<DWm.te. t-A^THy h 

1 1 #^lCfc*-AX7l^ h 1 0fCS/SoTlN<5£{£3£-r<5<h. td-AX^y h 1 1 O® 

[0 0 2 7] 

&[C, m2 (B) IC, S^^Wt--5j^^i(DYAGU-1fOt-AX7tty hi 0<h, 

1 0 



fc. /W;*ffl£3 Onsec mmtT^t. mimffl&rcV<Dft*HZ3 0 MW<h^o <fco 

(C(is L x3 (i2 0/im~5 0p/xm < !:U M*.(£L X3 =4 0 0 Mm L Y3 = 3 0 
COO 2 8] 

10 .fcotll 1 5 cm^>3 0 cmfUg^T^-r^C^T^^o 
[00 2 9] 

7l/-1f©t'-ia^7M 2<h#M£:<511®cD®f»i. tf-AX^yM 0#3S£(ce 
-AXtfyM 2lC®£oTU£<*:lS5£-r&<i:. If-A*3fc/ M 0 (OTOfCffl^-T-So 
15 <fcoT\ 02 (A) OctpJC^1(D^-1f^<!:^2(DU-1^^tt(C^^i<»:-r-5J:y 

m2 (b) ©j^ccsskdu— !f%$jm&ji. m2(Du— *m&/vi^smtutt 

[0030] 
[003 1] 

0.1 (A) (C. fg 1 (D\d-A^y b 9 0 1 £>ff2R<!:, ^1 1 Wt'-A^7 h 9 0 1 
o&Tyg&izJiijifcikitZtiZi^mims 0 2£>±®0<h, ^1 <Dtf-A*#y h9 0 1 
25 (D^liitfj [SHCfcl NT. 9 0 2 (CRRiR^tl'S \s-mt<D^)^-OXtift£&^-f<, 

te&mi$m<D&m<ttt. atN^EPT^ fg 1 ©t'-A^7 h9 0 1 ^fiifcfr 

[00 3 2] 

m 1 (A) T*(im 1 <D¥-A*7£y h 9 0 1 tfe&RT&U* */6£^<Dttifitf>&3— 



1 1 



5. 311 OiZ-AXtfy h9 0 1 ©x^^flilt fflflfxy v;&>e>*/CMCiS<£:5f§- 

Sf*Jgl9 0 2^ B ^b$tlTlN^c 
[003 3] 

■^rUXm 1 (A) (C^f-Jc^lC, ffl 1 (D¥-A*7fzy h 9 0 1 (^(CcfcoT&llffc^n 

10 S(i^>yAT*&£#. m 1 (Z) t-AXT^y h 9 0 1 <D*Mz3&<tSi2>\ZtiJL*Jl,¥-W 
i^l * (M:imiZltnL*)U¥- E B ct U i^t ^ <DT\ ^*/fc<b^(Dttifi<7)1iJ^ 9 0 3 T(i¥ 

(Difi0|(DXT>;U^-O<gt^9O4 (CCT*(iX^U^-E B OT<D^) fCfcUTIi. 
te*SJi*)l,¥- E B (D^$liX^;U^- E A et y *>^< ,11(0 tf-AX/tSy h 9 0 1 

coft&ifii m^j^- e C ct y fcfgl \, 

[0034] 

20 ffim*Mz£^T*YVT<Dmm$mm<* ^mi$$^Ftuxmi^(Dizm^m\ <t 

TZ>Z\£fircZZ(DXM$.ls[.\ l^UHII (Dbf-AX^y h9 0 1 rtlCli. x*^- 

£*V51Siifc9 0 4&'l^<-fZ>Z\tiimUl\ 
25 [0 0 3 5] 

1 ( B) IC, m 1 <D if-AX^y h 9 0 1 2 <D \d-A7J£y h 9 1 1 <D7fc 

Sl&^2(Dk-AX7t?7h9 0 1, 911 £ffi:fr^T3^<hfC<fcy*SJifl:;* 
*1/c¥^f*$t9 1 2<D±mmt.. mi S^2(7)t-A^^ h9 0 K 91 1 (DSfcitfj 

rSHcfctvc ¥^f*igi9 i 2(ci»iR^n^u--t«t(Dx^;u4 f -<o^^<t^t'o 



1 2 



mim9 1 2<D&§k<to*. b^^x^t^iz. Rum2(D^-A^y k 9 0 k 
9 1 1 zm&iifa izm uxmwo^fa (c^s-r 5 c tx^ts. e> „ 

[0036] 

mi (B) Ttt, m2(Dt-AX7K^ h9 1 1 #111 Otf-A^y h9 0 1 £5S±|C 

5 se>«fcpicfi7S:oTi^o atsan v™^<m&mmm<D^mim\zteemtzti& 
iw, ffim<D3mw&iz3tt&mimbitma<D 1 ooote-c&y. w^tt^-riv, <t 

oT@ 1 (B) <Di%&. £11 (Oti-AX/H^ h 9 0 1 <Dz> t>. ¥mim&ymfr Z><DlZ>& 
[0 0 3 7] 

19 1 2 mi <Dtf-A^y h9 0 1 (D^SI^fClLT^U^-CDiijl ^m&)<$>fr 

RimiZlt. ^&ft&mik&<D7!E^falZi$ltZ>Qst)i-\ 0~3 0Mm. j£»[pJ(C*tUT 
Sil^(Sl(Cfc(^i|i^1 ~5MmgJg(0. *3£H1IlSfc9 1 3£J»T3C<b&n:*#-5 0 
20 [0 0 3 8] 

tetsmi (b) (a) omstmrniz. ttnyisoxsmi^ *ml&om 

it-5^9 1 3i)^(Dm^iz^xmm^n^fc^^izrm^it^z:tit-v^mw. 

ls-1fft(Dm&3ki±&m)lzMiR-tZ> C <tT\ ^9 1 4£RBU&<&<f <5C<h#T-i?? 
25 £ 0 <fc-pT01 (A) (DW&lZit^ *m&Dm£9 1 3(Of^^ ¥mmtf<Dl' 

[0 0 3 9] 

*fc. m i (a) icfci^x7y<«^F B «$n^9 o 4it tomm 
iz3mim(Dmmtmm&(Dm>£(Dw& ojy>>) mzmztiz* ^msmixizjiyiso) 

1 3 



B»<zm*WT» <fcyM£^rFTIi4#<7>1 UTtTZZtWT'Z&o ^If, ¥^ 
<*J&£>J&J¥# 1 0 0 n moms* U y £ 5 0 n mJUT. <fc U ftil^ftTT*(i 2 

5 [0040] 
[004 1] 

mt>nz&mtfws.z> 0 iwu^oit m2<ot-AX7it^h<ojf^(c^t>ti:. mi 

20 [0042] 
[0043] 



1 4 



[0044] 

5 yVtl*. rt)l7&m<Dkx \y— tf. KrU— tf\ X^v-v'U— !f. CO, 

0\ YAG Is— \f % Y 2 0 3 l/-t7\ YV0 4 U-tf, YLF U — "tf» YAI0 3 U-+J\ tf^XU— !t\ 

[0 0 4 5] 

1 0 2 <£> U- tfStli, Ar U— % Kr U— if % C O z \s—1f % YAG U— if % 

Y 2 0 3 U— 9\ YV0 4 U--y\ YLFU— tf, YAI0 3 U— tf, TU^-V>^-< VU-1f. Ti : 

[0046] 

i 5 izm \mm^fcitmmizimx u m tf- a^7 ho^;^(c«£i±T#^*flg 

&&m<tt£1tZ>£7Jl>-Zfy \-&m#>Z>Z\£&T'Z% 0 flni&CDU— !f t-A<DJf^«ffi 

20 (Du-tfif-A^n^n-7jifi](cKtvfiR«^fc(i3©fm(cApxu ^n^o&crc 

[0047] 

*5§w-c(i, ^imizmL^n^T^wtmiTox&m^mr^ wTsmvm 
25 i i>-*m%mtt-z> z. tT'^imzmm u mm&<Dmmgi&m#>z>o ^kdu 
— *m*/vv*mmt.-tz>z\t.T'. memot.^M^vi-A^y bommzmm 
[zjk< wl%> z\ twT-zZo t ux^mm urd^msmm^m-t^m 2 <d is-tm&m 



1 5 



[004 8] 

5 £i»a«rafi6«c<b&w*. £S>fc g i <du— tf?t<DBsw^A7t^ torn 
MisTmmmfim&zfttcffi&z. m 2<n\s- j mff>&\z&. u nftizim 

[004 9] 

10 wm.&mm3-z>&mtte<. m2<Diy—^fyttux. $m\z^mh<ou-Vs mxtmm 
mR\z&z*>n->*<Djm2rft£<tiiz> 0 mz. *>r7 i J-<mm&m<&Tz>£ 

[0 0 5 0] 

JxTJ^y Vtm2<T>\±-h^v hrtlCJR£3<fc?(C?-£c:<hT\ PS^^f 

[^B^^H*S-rsfe«>co«^<Off$^] 
20 [005 1] 
(HJ&DJfcSl) 

[0 0 5 2] 

1 0 1 [ZtVlT&mfDU— tf^ltlT'^U. ^HJS(Off$glT'(i, 6W<DNd:YLF U— »f 
25 £ffllv5o lx— ifPHSSSI 0 111 TEMooOfgjg^E-KT-. #N^53t^^(C«fc U ^ 

2 i^^iz^m^tiTt ^„ mzm 2 mmmzm^-r^^itui wn^j^-^mo^ 
v. &2wm&<o?5t)\ zz\zmfr<Dmm&£tmL>Tm.nTi^ 0 msmti kHz. 

ffl-T*^ tfi*J#3 0 0\Nlzm?2>£?te*Ml'—*f. mZ-liX e C K KrF, A r F 



1 6 



I+vVl/- *fte£&m^T*>&{,\ 0 mXltX e C I tffdti&mt 3 0 8 n 

rru Kr Fl+y?l/- tf/c£;&g2 4 8 nm<fc£:&o 
[00 5 3] 

[00 54] 

2^^t¥m^lC(i. #^$ft^^<£]#m*#OKTP (KTiOP0 4 ) % BB 
10 O (0-BaB 2 O 4 ) % LBO (Li B 3 O s ) % CLBO (CsLiB 6 O, 0 ) , Gd Y 
COB (YCa 4 0 (B0 3 ) 3 ) „ KDP (KD 2 P0 4 ) % KB5 V L i Nb0 3 , Ba 2 
NaNb 5 0 15 W<^^ffltNe>nT*3y, ^CLBO^BBO, KDP, KTP, KB 

5 % c l b om&m^z c £T'mm&fr*&m>&^<D&mhm&&#>& z. ttfivg*. 

[00 5 5] 

ifi](c *<Dmnxmm&2tiz> e *mm.(Dmmrc&. 01=21° t-rz. mfUfa 

tU 0 4(C^$tl'5o S3T*(i. S&t^-l 0 2<!:lx>Xl 0 3M1 

20 ©U— Wt<D\f.-A*#y h<DmmUimzmiirZtKmk\Zl®^& e 
[0 0 5 6] 

S 3 U>X 1 0 3 £ UT^IHl^ 'J > K U *^U>X 1 0 3 a <tv ¥iQr> U > K 'J 
■h)V\/>X\ 0 3 b£fflivciv& 0 
[005 7] 

25 2pC3vg>Hy^UU>Xl 0 3ali tt^¥Sl Omm, )|$2mmT»y, 311 <D 
ls-1fft<DmnJ7fa&im£lsfc££lZ, mmtyil 0 4(Oiffi^b^ll:^oT2 9 m 

maxasicgEa^nxt \£„ ^- ut™-> y > k y ^;n/>x 1 0 3 a oe^<tifejjas^i 

1 0 4 icAStT-SIS 1 <Dls-+fyt<D7JtiM£Zmm£-fZo 
[0 0 5 8] 

1 7 



W!r> U > H U *JUU>X 10 3bli ffiWS 1 5 mm. 2 mmt^ U . IMS 
^104 (DmmfrbMtolZT&^T 2 4 mm(7)^ICgSg$nTl * UT^iS *> 'J > K 
U*;UU>X1 0 3 btf)S$j&k WS^l 0 4 icAtfT&ffn (DU— tfft(DAa*®£¥ 

5 [0059] 

CttlCj: U v *&!&3I#) 1 0 4 (CfclxT 3 mmX 0 . 2 mrrKDiMXtOgi 1 (Dt'-A7/H 
7h1 0 6X>^5fi)c$n^o 
[0 0 6 0] 

i oii, mt&mcD i^—*fmmx'$> y % ^i*fe^sr'ii2 kw, e& 

10 ft1 064nm) (DNd : Y AG U— if£/fH\£o tf5SSR1-1 0^t>fg^£ft7tlfl 

1 Ki. r^iS^I^(c^^aiPO^^^0 2<!:^:-5cl:plcKg$nTt^<, :*3H5fc 
(DBmVlte 2 = 45° £-T3o *fc3t77-TA-1 1 KOWWPtt* U— tf^Sl 
1 0^e>S^ai«m2<OU-1f3t<0^(C^oT^lS#l1 0 4^£>1 05mm(«lC 
15 Kg^ttTfcy. Wmi**M*MlZ^l£tlZ>&z>lzTZ> 0 
[006 1] 

3t^7-r/\-i 1 1 frt>\mi,tcgi2<Du— *fmt. u>xi i 2(c<fcy^<ot*-A* 
horatMnistu ims^m oAizmmztiZo m3xit. ^77^/^-1 1 1 

£U>X1 1 2<h^2(DU-1f^<Dt-AX7H^H^mStK^^gJ^«3t^JC 

20 ♦a^-r-s, 

[0 0 6 2] 

m 3 U>X 1 1 2t UTWi'> U > H U *;UU>X 1 1 2 a TO~> U > K U 
^UI^>X1 1 2b$fflUTl^. 
[006 3] 

25 ^pfi-> ij > K 'J ^;H/>X 1 1 2 a (i, 1 5 mm, 4 mmt'» U . 

#1104 (oa®^e>m 2 <d \y~ifyt<D^miz^x 8 5 mmo^icies^nTt w- 

fii>«J>H'J^UU>Xl 1 2 a(D^^)7JJfi](iA^®<!:SiS<!:1-^o 
[0064] 

¥db->U>K'J^U>Xl 1 2bll fi^¥Sl 0mm. I$2mmT^'J, W&m 

1 8 



<#)1 0 4coa®^t>^2CDU-1f3t(7)^lC^oT2 5mm(DfigfC@Eg$tlT^-5o 
[0065] 

CftlCcfcU. Wmmi 0 4lCfct\T. 3mmX 0. 1 mm©^X(Di20t'-AX 
5 [0066] 

10 [0067] 

Uft^X^-^ 1 0 711 X^ffl^-fifePTK^ h 1 0 8 1. Y$m<D-®in7£y h 1 0 9 IZ 
[0068] 

5^dT^^<h^ <f>^arctan (W/2d) £jg£:-rtf>#Ma;U\, JII&DU— 

#\ s^EA*f®±(o3:tN<h^(i, mm&mTJtimizMmistctzoiTjmm&tt-fZo 
#s>, if-A*^ h(Dx^^-(it'-AX7i?^ ho^izifiox \zm^m&$>z>tdsb. 

1 9 



want. mm^-vmzttLTm^&mT&msizoiZf-mmtsn&o 

[0069] 

v'J>K'J*;UU>Xl 1 2 b(^g$:A*f®<hSifi^lRlfC-re)UTt-AX7tty h<^> 
ei^WS^ 1 0 4 QgtMlcMteMrt (cfcUTAI^Jg^ K * 2 £#7t-fc»:<5<J: 
PlCftirSctUo CCDiI£\ ^1(Dt'-A^7 h 1 0 6(Cfclvf(i, *1=10° , 
£52<Dtl-A*7t6;/M 0 5 (CfclvC(i<f> 2 = 5° ^<Dra£#&ftf£ ^teiSBC £> 

io icccv. 

[0 0 7 0] 
15 [007 1] 

H£7 0nmtf#MlSU» (a-Si) l}g£^Xv CVD ;££J^Tfi»T<5, $6>(C 

^imv^-^izttTZWmi&mft&fc&lz, 500U i b#FbKD^7zi-;u^^^ 

[007 2] 

■*UC Y«jffl<£>— ii&PTKy h 1 0 9£J!KvrgS2<9t:-AX7t^ h 1 0 5(Vm&jfa 

25 (c. a»i#n 0 4 (¥m#mt)t!8mt£tifcm£) z^m-** z\<Dtz&u-ymm 

101, 11 0(^>ai^(ift«lfa<i:^<, c<»aa3#M 0 4<D^lcJ:U. ffSitf>t-A 
X7$y h 1 0 6StXm2(Dt-A^7H^ h 1 0 5#\ 0 4<Dmmz&UTftM 

tfiizjg&znz c «t izteZo 

[00 7 3] 

2 0 



5 [0074] 

^:fc¥^<*aoe>-&. ^1 e-A*#yM 0 6StXm2(Dt-AX7Hy hi 0 

»«^m2<7)U-1^ , eiC<fco-mf$nTt^C<f:(aS:^„ iot, Ac<h^L 
m2^fi[^1(DU-1f3t(D^W^^^>£:<»:UT s fe. ^<D&^rC<fc<5f&2<DU- 

sm*. ^[z&v&zwg-^mzmhiiik&z.tfrx'iz. ciniCcty^s^ffijiciB]^ 
15 «u jL*j\s#-&ffi&rz><Dim2LU{.\ 

[0075] 

tZ.t$&1 <D£-AX7\sy h 1 0 QJkXfm2<D\d-A?j£y h 1 0 5(D^^(i, Ifrc 
m/ s H&W c m/ s *Ijg;»liaT& U . C CT'li 5 0 c m/ s £-^0 
[0076] 

20 Mzm 4 (C, 1 (D t- A*?K h 1 0 6 J&tftH 2 <D tf - A*7|* y h 1 0 5 tfX WOM 

■y^iawrsJi^ Yttffl©-«P7Hy m 0 9*fflt\T-*iRi^©3iaE«?T<co^ 

Xttffl<0-«lP7Ky h 1 0 8£ffllvC Yi4ffl(D-f4P7K^/ h 1 0 9 (Ccfc5j£S3ri«J[C*t 
UTH0)3rft(C mi Otf-AXtfy Kl 0 6&CKRl20bf-Ay^Kty h 1 0 5£v^ 
25 << H£lt3o 

[00 7 7] 

^11 YlifflO-^P^^ h 1 0 9 iZ&V&mms 0cm/s (CT. ¥^*$t£— 

fflic^-r^o 04(cfct\x Mj^Aifit. x©iffl(o-^P7H^ h 

1 0 8£ffl(,vC 7££gSfr£A 1 (ottUTMtfXfrlpJlCgSI (Dtf-AX/^^ h 1 0 6&tf 

2 1 



m2(D\z-AX#y h 1 0 5£X^f F£tt3. KX^-f K(C<fc3j£^gi&£B 1 TW» 
Klz. j£SHS&A 1 <h(iJS*W(RllC(S]^^T. Y$iffl(0-^P7K^ M 0 9 lC<fcU¥^* 
^-^(SKC^S-r^o A 2 TWo 2fclC % X$4ffl(D-^4P7tt^ h 1 0 8£ 

mi^x, j&ggs&ZA 2 iz^uxmrno^izm i ©e-A^7 h 1 o 6&zM2(oe 

5 -AX7t?^ h 1 0 5£X^f F£tir<5o KlC<fc£j£^S&£B 2T^t. C(7)<fc 

?(C, Yttffl<©-*l|P7Ky M 0 9 iZ^^tX^mO-^a^y M 0 8 lCcfc3i£g 

[0 0 7 8] 

10 7S:fc, ^3S^S&B 1 % B 2-<0ft3«U &2(D\Z-AX7£y h 1 0 5<Dm&lZftm?2> 
411 —2mm<hf «4>4QB£lslVi 
[007 9] 

ttlC#Bit(3WvCU£. ^(Dfctbs mm£&TFT<D^**JW$im8ilzm^Z>Z\£T\ 
15 ®e>T^l^ifcJS^>, *>*»£»K*-C**. L^U^tti©P^ -W)«k5ttSt>te 

!f yt&mfti&frtx z> J: 5 lc UT*>&(, \, 
[0080] 

iz?zz:£&T'i*zm!:mm$mi£?Z(Dt)muT^z>o 
25 witzLtuzmtztvf. ft%%k&x*i-tzz:£T\ mtwmrnt^y ^ mmmm 

[008 1] 

2 2 



[0 0 8 2] 

5 

[0083] 

£-TS9 (A) (C^1-<fc5(C, St55 0 0_t(CTifcJgt5 0 1 &f$m?Z>o S*&5 0 0|C 
SUSffl5^ffll^CWn?^. PET, PES. PEN(Cfta£ 

[00 84] 

15 ¥mim*iz&mu ^im^Dwmzmsm^m^(D^m<tc.^\zm^ ctox 

V D : ,£&m^Tm4m<&mm$: 1 OnmMOOnm (jff$Uli5 0nm~300n 

m) (ommiztzz^izmmuf^, 

20 [0 0 8 5] 

fi^xmm. susgm&fcLitzf^*T-v&m&<D<i: : ?iz. TJWj&m^TJWviM 
25 msiz. &-fu*>mi-2>!&mi3J3ii.\ 

[0 0 8 6] 

;^ICT«5 0 1 ±(C#^^5 0 2 &J&8ttZ>. ¥mim5 0 2<DJgiJ?(i2 5 nm~ 
lOOnm 0f^U<(*3 0 nm~6 0 nm) £tZ>. &fc¥«**J]fl 5 0 2(i. #MIH¥ 

2 3 



—OJx(DM^.itO. 0 1 atomic%~4. 5atomic%f§JgT&£C<h;&s$?i; 
[00 8 7] 

5 RUfH2<Du— wt&mmu »aw&£fTfc?. 

[0 0 8 8] 

*$m<DmmVltWZ 1 <D U— *f^tt UX, x^gu^- 6 W. 1 /VU7,<D3L*J\#- 6 m 
J /p. TEM 00 ©^it-H. ^2^19;* (5 2 7 nmK 1 kHz, 

;UXifi6 Onsec OYLF lx— *f&m^Z> 0 IS 1 ©U— «^5t^^(CcfcUA0Xf 

10 (fcT^f*!^ 502 (ommzmi&zti&m i © ^-axth^ m*. im 2 0 0 ^nu 

^ 3 mm<D3EffJ|*<h U XjiJHr— 1 0 0 0 mJ/ c m 2 £-£--5. 
[00 8 9] 

&fc.*mM(DWimTlZ. !g2(DU-tftt£UXX*;U^-2 kW, (1 . 0 6 4 

Mm) oYAGix-tr^ffli^o $£2<Dis-y s mmmzft%i'-*mm3<DftJi 

15 (i, 5 0 0WM5 0 0 OWT^Ch^UV ^2(DU-ifft£ft^lC<fclJJjni 
?Z>Z\£T'¥mims 0 2(D^i5(C^$n'5m2<0t-A^y Hi. ^100 Atnu 
^IA3mmC0^ff$tt<hU x*;i^-ggjg£ 0 . 7MW/cm 2 <!:t5. 
[0090] 

tux. ¥mim5 o 2vmmizte\,\T. m^<o\d-A^v\-t.^2<o\f-A^j 

20 h Zmte^ttZ cfc ? U ±fE20(E>t*-A£S9 (B) iC^U^fiL^P^fS] 
tu m2<DU-if^(Dx^;U^-X)«¥^«^(Ci!ftiR$tlW<^:-5o ^UXa£giiSX& 

^m2(D^-^yt(Dmiiz^ijm^ufc.^f}^^im^x^T^<Dx\ &*faizft 
frz>Tmmtoizj£mutd[£iimmi$.t£ti2> 0 u^fj^nzB^x^<mzsrcm^moM 

25 ZBf&tZ C £X. 4>&< i:t)TF T<D^**)l*mz{3&Mi&m>&£/u£?F£Um \ 
[00 9 1] 

2 4 



[0 0 9 2] 

5 0 3tffif&2tlZ> o 
5 [00 9 3] 

7 ~ 5 o 9 fiwi&ztu mmm^m^m 507-509 \tt f t iztmztiz>& 

[00 94] 

10 MzitT f Tzrmt&ms. z^izm^o^mims 07-509*1 

pjcptcy-h^i^^^f^o ?- \-mmiziz. timm.'i&m. m<&m&tcit 
m<\om&mw&m^z>z\£WT*zz>o ^.fc^jmmt. ^xvcvds, tj\v9'& 

[0095] 

ffltv mm>*mi$m5 0 7-5 0 9iznm&fz&pm(Dmmm.&tttt&^to$:mn 

[0096] 

20 ±IE-iS(^X^(C<i:oTT F T^^^T^Cii^T'^^o fcfc*fgTO¥#tt^g(£>f£ 
[0097] 

25 fcfcffn ©u- tf^<tm2ou— wat* ^mm<Dmmrmvrcmmmi^zm^^t^si 

[0 0 9 8] 

EM 00 <&Sa&E-K ff52iglS;g (5 3 2 nm) v fgg/g;£!Bn kHz. /VU^3 0 

2 5 



nsec^YAGU— tf£ffll v5d <5„ $.fcMx.& Wi 1 (O Is-^f %ti U"C X* 
^-5W, 1/\VUXtf)X*;M^-0. 25mJ/ T E M 00 (Digi^E- K* m3gi 
H}& (3 5 5 nm) % f§^M[2 0kHz, rtfrTMZ Onsec ©Y V0 4 U-tf£JBU 

5 X^jl^-O. 233mJ/p, T E M 00 (Z)^li^— K £t4i^|Ji;& (2 6 6nm) , 
¥mm}&&-\ 5 kHz, 0nsec<£>YVO 4 U— tf£ffll vSC^fcT*^. 
[0099] 

-5- LT, m 2 OL/- tftt<fc LT, tfUitliX^Mr- 5 0 0 W, ( 1 . 0 6 4m 

n) <Z>Nd : YAGI/- !f^fflt^C<i:^T*^^o J/cfel«2©l/- ifft<hUC X 
10 5-)l¥-2 0 0 0W, (1 . 0 6 4 Aim) ©Nd : Y AG Is— tf£fflU£C:<b&*T 

[0 10 0] 

*gjc^i:UT(i. —yfr)V (N i ) *fflOTl^ -tOU^fcb, ?)V?=.Olx (G 
15 e) . m (Fe) . /t^is^A (Pd) % XX (Sn) , (Pb) % =1/^Ph (Co) , 

a# (pt).i ecu) , £ (au) £i,^tcjm&m^z>z£&-zzz>o m&mz 
(Dmzmmzfttdigmw. m&iz£v&{,mz&i\xis-if?t<Dmmz&v?m2tvfiz 
20 mfr^3m^<Dmwizfafr^Ti$—izm&.^-f< % is— ^mz^m^timD^aym 
mmm<D$vntimz-ibtiz>o &^xmzmLznzmmm=F. n.mnzitTFT<m 

[0101] 

izit. fm^^ma^xt)^mmmm<Df^t>ijizis-if^mmu ^si4^«>s<t 

[0 10 2] 

2 6 



[0 10 3] 

5 mz, mmmnzsm. rnmmm¥izttmznz¥mm**£mmizmtt§£ 

3t§*@» DMD (Digital Micromirror Device) , PDP (Plasma Display Panel) ^ F 
ED (F i e I d Em i ss i on D i sp I ay) W<D^teWmm<Dm$fmizmtt>tlfc: h7>yX^ 

io CHWJ] 

[0 10 4] 

ut. ^mm<ommniz-Di\xm.m-r^> 0 

[0 10 5] 

is *n»j-m. *mm\s-*fmmw<D^m\z^i\i^wtz><, 

[0 10 6] 

lUTO;^^Wt-^1<DU-tf^, U— tft&Jg&i 5 2 0^65§jg£n<5o 
ii^(Dm2(OU-1f3bO^ 2O05I/- tf^§§1 5 0 0, 1 5 0 1 #>&33££tvav5. 
20 [0 10 7] 

^fe^lWJTIi. U— tl^t^Sl 5 2 0(CX+*>^lx— If^ffllV l/Wyt&fcUO) 
ffi^lX^U^-^1 J. /t;U^ipi^3 0nsecfiig. SeoT^B^FBl^UOai^^a 0 
MWi:t4 SfcU— !f5g^Sff1 5 0 0. 1 5 0 1 IZltmZY AG U-1f^mi\ -^ft-? 

natfjx^Wr-* i o k w<t^--5„ 

25 [0 10 8] 

5 2 0^e>f^£n<5mi <OU-+f7t(i, $7-1 5 2 3(Cfc(,\TJ5&f 
StlfcSL 7fe^1 5 2 4(CfcUT*gJF2bt ^R^^li^ttlcm^tl. »S^I1 
5 1 4 (C8aS4£*v5o ^tJ$5l»rai U— tffg^S 1 5 2 0 <h ~ ^- 1 523 £<Dm 

mi <du— we&m&>-v 5 2 1 &mt*>tiTi\z>w. &rvs*mf&&m 

2 7 



titcXtmi 5 2 411 ffefc 9&m&1tltfflmRlZ\Z-A7rty h&WtU 
CO 1 0 9] 

U— Iffg^fsl 5 0 0, 1 5 0 Mpio%mZntd£2<Di/— Wtl*. ^ft^tlt* 
5 -Al+X/t>^- 1 5 0 8, 1 560 (CAIlf £<, ^H»JTIi. tm^S§1 5 0 
0. 15 0 1 <hbf-Al+X/t>^- 15 0 8, 1 56 0<h<»lC. gS2<DU-1f3fr£i£ 
S->t^-1 5 0 2. 1 5 0 3*fttl-6tl|»tetlTl^^ ^-rU*)l»t<5i8SW*a: 

[0 110] 

10 -?-UT. bf-AX*X/1>^- 1 5 0 8. 1 5 6 0lCj:oT, A£JUT#/iJ&2(DU- 
[0 111] 

lf-AX+X/t>y- 1 5 0 8, 1 5 6 0^6>a^Ubf&2<DU-ifft{i. ->U>H»J 

^;Hx>Xi 5 0 9. 1 5 6 1 (cfcivr. t<Dt-A©WiSTOWK, mmm&fc 
15 (i^lc^:SJ:5>lc-?-n j eti<*S^n^ 0 -?-UT. ^#:K£tt7t!£2a)U-- >miz. ^ 
-1 5 1 0, 1 5 6 2|CfcUT^*l-€ttJ5l ! tU tt(CU>Xl 5 1 1 (CAItfSo AS*L 

rcu— ?f3t«u>xi 5 1 1 iz&^Tmmzmttztu u-^rmmy s 1 3rt(D^as 
#ji 5 1 4izmmzft2>, *ii»raiu>xi 511 <hUT^u>K«j*;uu>x^ffl 

20 tfflOo 

[0 112] 

*H»JfCfct\T(*, 5^-1 5 2 3, XSmi 5 2 4tfi^ <DU-*fmzttlfctZ>it 
^(Cffi^^o *7tt-AX^X/t>y-1 5 0 8, 1 5 60, ->'J>K'JajUU>X 
1 5 0 9, 1 56 1. 5^-1 5 1 0, 1 5 6 2#. gf2(DU— tfftldtt/frr^ft^U: 
25 ttMaTZo Ctl6 20<D3fc^(CcfcoT, ^ KDU-i^iaU^Iil 5 1 40)^ 
{CffM£*V3f*Sl<Dtf-AX;^;/h<!:. m2<D^-t5t(C < fcy»S%1 5 1 4(D^®JC 

mm.2tiz>m 2 ©tf-AX/Ky h^^sfe^it-sd^^T-^^o 

[0 113] 

S7(C, 05(C^rU--tf^t^g(Cfct\TffltNt>n^#t-AX^^ hOJimR^ 

2 8 



<D®M<D— m&7F.To S7{C*3t\T, 1 5 7 OtegSI <D\Z-A^y MCtBISU 1 5 7 

1 v i 5 7 2(i^n-enm2<Dt-A^^hic^-r^o 07-m. m2(Dt-A^ 

^UT. f£2(£>t:-AX7tfy hi 57 K 1 5 7 2£5S£(c|f ?J:5lc, ^ 1 (Dkf—AX. 
5 /Hy h 1 5 7 O^oTOS. 
[0 114] 

^H»J"C(i. mi <Di£-AX7£y M 5 7 0 (D&ifcmSKDS;* L X1 570 £4 0 0 /im v 
mjiXftom2L y , 570 &1 1 OmmtU X^J^-» 2 5 MW/c m 2 igi:t 
<5„ 1 /^UX*ybUOX^U¥-m^fC^-r<5<t 100~1000mJ/c m 2 gjg# 
10 jg^T^So S^m2(Ot*-AX^-/h1 5 7 20Sifc^|fil©S$ L X1 572 ^ 2 0 0 /im. 
^4^IrI<DS$L y1 572 ^:6 Omm<hU X^^-^^O. 1 MW/c m 2 £f -5. 
^l/rg§2<Dt:-AX7^;/ hi 57 1, 1 5 7 211 5XMC2 OmmttfiT&oTfciJ. m 
2(^>t-AX7tt-/ hi 5 7 1 , 1 5 7 2<D^$A£gfa/c:Ri*#1 OOmm^ctpCt 

So 

15 [0 1 1 5] 
[0 116] 

20 ^fc^||]Sg(5iJT*(i2^^--t^gtl^fflt^ 2 ^t(D^ 2 (DU— t^t^^S^lC 
fl^UTOSX* ^^lidtllCPg^^tl-r. 3&L±<DW&<Dm&<Dm2<Dls-1fyt&m 

[0 117] 

u-^rmmy 5 1 3rt(cfct\T, ^s^i 5 1 4(ix^-^i 5 1 s±(c«E$n 

25 TfcU. ^X-^-i/l 5 1 5(i3O(0— IAP/Ky hi 5 1 6~1 5 1 8 {C<t^T-e<Dfi§ 

#$J®StiTU£o iftWicii 4>^ffl(D-iAn7tt^/ h 1 5 1 6(c<fclK 7k¥®rt(cfci\ 

TX-t^-xI 5 1 5^0^$i±SC<i:^T#So Sfev X|Affl0)-^P7tt^ h 1 5 1 7IC 
cfcU. 7jc¥®rtlCfet\TX^->^1 5 1 5^rX^|fi](C^J$-l±SC<t^T^So ££u 
Y&iffl(D— ^p^;/ h 1 5 1 8lC«fcy. 7K¥®F«9lCtet>TX^-v1 5 1 5 £ Y$|fcfr|6]{C 

2 9 



[0 118] 

ItrnXtfl 0 — 2 0 0 Omm/s, »SU<(i1 0 0—1 0 0 Omm/s ^-Tfttfmi^ 

ux. -rowan o oi%m&timmmzfci\ 0 

[0 119] 

&fc*lt»J<E>J;?|C, C C D^^f^fflUfctZ^- 1 5 1 zzmts Ittl 
^15 1 4<Z>£Eg£IE^lC^T'£3<fc5ICUT i feJ|(,\ > 
15 [0 1 2 0] 

(H»J2) 

[0 1 2 1] 

20 06 (CfclvC* S®6 OOOIC T*ft®l6 0 0 1 jOT&ftStTG&U , ^TUW&6 0 0 1 
±(C h ^ >y^^ 6 0 0 2 ft9B£3tlTl \£<, h ^ >y7^ 6 0 0 2 (i;£1t/f 6003d:. 
?- hffl® 6 00 5 7mm6 0 0 3 &f- h^@6 0 0 5«[C&£ti;ty- hlfeSi 
16004^ £WLTU3„ 
[0 12 2] 

25 ymm 600311 ^0^U-"9m^S^ffll^C<hTiS^b$n^:^S^<* 

5(CUTfcJ|l\, -> U =] >^;UV- A£fiH ^UV-«^A(Dii^(iO. 0 1- 

4. 5atomic%fiJgT*&£C<t#$?£Ul\> *^k^A«a$n^0^fflUTl\T 

3 0 



[0 12 3] 

t~zZo mtttiz&mmisfcm. mxits \ o 2 ±(zs i Nzmmistcmz. ^-m& 
mmtisTm^T>bBki\ tttf-bwrneoostisT. Ta,w, tkm^ai, 
5 cu frbmittifcjim. ttitm&m&tt'ftt-tZ'Simtm* u< it^mmcm 

[0 12 4] 

10 h7>v^6 0 0 2(i. mi CO^Fb1^^6 0 0 6TMt>nTfcU, fgl (DM® 

mm6 o o 6±izizwi2<Dmfimmm6 007^ $3a>jaMifett0E6 0 0 stt)mm 

StlTl^. mi<D^r B 1^^6 0 0 6(i, ^X^CVD>4Sfe(i^/ty^;4$:fflt\ 
[0 12 5] 

15 s^2<DiF B mii6oo7ii ^wtflim. &*£*feim ^n*y->mm&m& 
ttmtisTmi&ztitcs i -oss^ts i -chx t^&^vmmm&m^z>z:£t)*v 

20 ^nrcmm$mm^m^<Dt)m^^\ 

[0 12 6] 

&fdm6izt$i\T6 0 1 oizmm. 6 0 1 1 (is^^p. 6 0 1 2i*$mx&v. m 
&6 0 1 otmmmtmQ 0 1 1 <tn@6 0 1 2^a^oTt^gp^A^^F6 0 1 3 
izmm-tZo h7>y^ 600 2(D--oit. 0 1 3 iz.m&tz>wfc&%m-t 

25 31»8h^>vX*T*&U, #£7^^6 0 1 3£|ffl& 3ifciZi&<Dm&m3 L frfrUTm 
[0 12 7] 

mme 0 1 oi*m3<Dmm%mm6 0 0 8±(c^$nTi^ 0 $^3<z>jimtm 

3 1 



600 8±izimmtuxmi^ : nwmmm6 o i Atmm^nx^o tz&*mm\T' 
T-^-So mmmm6 o 1 4ti^pgp6 o i s^wurfcu. ^)pgpic;i3(,va§@6 o 

5 1 0ti^cl6 0 1 1<dHg6 0 1 2X>M^y^C<!:T^^^6 0 1 3j0<?&££ 
[0 12 8] 

^UT*r8M§«t6 0 1 0 1 2±(C. Mi6 0 1 6jW»$*ITIV5. 

#SJg|6 0 1 6lim3(DiSF B 1^)li6 0 0 8 «h|5j«l(C. *^miktz£<»mmFttr£<\L 

[0 12 9] 

ttmmmS&S 0 I 4(£>|lf]Pgfl6 0 1 5 (Cfclt^Mfct, «1H6 0 1 4±|C— 

aa/<coT?FM$nTt^m^5fe®6o i nc, swBWicfcu-rw^m^^ic* 
Ti^iaaw)ai*¥S3&«» o. 2~2MmfagT'^c<t^"M^ui^ ±ia«aic«fcy, 

^(C^$n^a^3^^^(D^/\Vyv^^«ht-^Ci:^T'^ Pli601 0<t 
ii60i 2#mfF#g*ai6 o i 1 1zmtfLZtifcFUztel vf-> a - h«(D^K<c £.tfi 
T*#<5 0 *fc®W^^l 6 0 1 1 <DJfcrt*8SD£l±*c<!:"e» 565tfR«3&W5kr-5->a.y 

[0 13 0] 

m.uT*>Bk^o *^<D7#v)\&mi\Tmmm&6 o i 4£j&&uy§^ §upgP6 

fcltSft^mii. 0. 2~2/£mit5c<!:^U>. 
[0 1 3 1] 

3 2 



2o%oymcmg* (zno) &m'£urzffiiRmmm&m^T<bBki\ H6T'iiim6o i 

<DttL<Dttm&m^Z>Z.L&T'gZo mZ-lts Ca, Al, CaR MgAg, AILif 

5 #n£u\> 

[0 13 2] 

h7>y^ 6 0 0 2 <hfgftirP<E>|5§^6 0 1 0#J£tt$n-av5#, *^(iC(^Sc 
l^@(i^3(D^^^6 0 0 8±IC?fM$nSo ^UTT i Ntf£fflUTJfc 
[0 13 3] 

jSttPHmfcufey, rt^ia^i3#m cmraasHtAy^A) ^KSu^u-r^^oL 

[0 13 4] 

;£ ^ffM£tt3¥^*^(icft(c^£*iJ5:l \. 
[0 13 5] 
(HWJ3) 

[0 13 6] 

^S^5 0 2^^U m^f*fll5 0 2(C0^7t^CDK-e>^^e) 

zs*t. mmwm2<Dm9 (a) ^t^^u-ot^:?. ;*icsi o (a) iztrtj: 

?|C, 5 0 2 COMIC, ff^T' 1 ~ 1 0 0 p pmCON i £^frBt^— y^JU 

3 3 



7^x^mmt££&mi\Tmi\uT'b&ki\ -euc 500-650 °ct 4 

~2 4im-WLtf5 7 0TC, 1 4^<DiP^iaS^?70>bo COJjPi»JIlC<i;U* 

5 £¥&ftflt5 2 0;»j£Stt<5 (HI 0 (A) ) . 
[0 13 7] 

AP^aSJCli, m?Ll& ^>Zf<Dm^^MtUfc:RT A (Rapid Thermal Anneal), X 
(;Mi!i£n7tm**£ffiO<5 R T A (*U R T A) T*^5©JP$l&Sg 7 4 0 °C. 1 8 0W>R 

[0 1 3 8] 

^»JTid^!ll«7^<fcUT^^^U (N i) £fflUTO<5#v ^<D\m\Z.*>. 
15 (Ge) , ^ (Fe) . JVyWJx (Pd) % *X (S n) » & (Pb) . 

zi/tH/h (Co) % ei(Pt),i(Cu),i (Au) £l\-Dfc7tm$:m^T*>Rl\ a 
[0 1 3 9] 

^(csi o (b) izm-J:viz. mmmszoz^mmu— tmmmmzm^Tm 

20 miffik 3 0 0kHz. /VUZfll 2 5 nsec f§jg(D/tJUXfg^(DX*vV U— tf V * 
fc$2<DU-- !fft<fc UTX^gMr- 5 0 OW, (1. 0 6 4/im) (DNd : YAG 

[0 14 0] 

-£uc*3iwj-m. mi<ou-if^rc<i;o-a#eti-5mi(Dt-AX7Hy f£2 

25 OU-+^(C«fcoT^e>tl^2<^t-A^7H^ h£(D7mJift&ffiZ-. £5 1 <E>t-A* 

^WJT^U^cfifi£(CPg^$tuS:t \ *mmm<D£.z>\Z. S2(Dt'-A7t:-yh©M 
mi Olf-A^-/ h(Cj:b^Tl£<^cfcplC-r^C < tT% WS&mkT^tM^mz 

£>i\xmwufr&?iz. ¥-A*7ty^<DJLyito)mzizt$ifzm£M>Tm$:. m&zi* 

3 4 



£#*>U<(*T^£ia:*C<b&rr*.5. ZfcSZlZ. m®&. iKDtf-A^yh©^ 
m 2 (D t- AX?H y h izit^T&K e> c £T\ 2 oco U— t^com^:^^ 

5 b&'m%Z.£tfT'gZ>o 
[0141] 

5 2 1 X>^$n<5o fcfc, )y!^«7^^$:ffl^^T^mb^n^:¥S^*m5 2 1 rtfCli. 

(CCfliN i ) XtffcfcJ:^ 1 X 1 0 ,3 atoms/cra J fi^(Dig^T^^nTl^«5<fc^e) 
10 *V5o ;*(C. ¥^<*^5 2 1 tolZtt?Zim^<D7v*iJ><!f&i=sti:? 0 
[0 1 4 2] 

£lf\ SI 0 (C) IC^fcte)(C^^5 2 1 CDOT[C@£fbj||5 2 2£7fr£lf-£ 0 1 
nm~1 0 nm^m(Dmm&&f%mtm5 2 2&Bf&t2>Z\£T\ ®0>JLy?->#im 

15 5 2 2(i^co^;^fflt\Tff$^r^c<i:X>n?#-5o fifflfc 58^S:<t*£iI 

IWbkJ^^»$1itoic^8W> % *V>7fcT\ ¥^f*Jl5 2 1 ©asB^KfW-Sci^T 

20 [0 1 4 3] 

JWC^bgtS 2 2±[C, #73 X7Eiit£ 1 X 1 0 20 atoms/cm J JU±C7)SgT*^ti^y^'J 
>^'fflC7)¥^#m5 2 3^ X/ty*;££ffl(,vC2 5-2 5 0 n mC7)l?$T^^f -So 
^/^'J>^ffl<D¥^i*J^5 2 3(±. ¥#^5 2 1 £<D3Ly^>?<DmZR)±%*Z<TZ> 
tclsb. ¥^^5 2 1«fciJ=foMcomgcOigt^^<fcUMSUtV #^X7t^«!:UT(±^'J 
25 OA (He) % (Ne) % T)13> (A r) % ^U:7» (K r) % (X 

e) frzmitntc-nttitmm&m^Zo 

[0 14 4] 

77-ta7- -)UfeT'?j15:?m£lZit. M^Pfflm^(CT4 5 0 — 60 OtTCO. 5~ 

3 5 



1-6 0&\ #£U<(*3 0-6 0f^&tt$tL -£*v£l~1 OHk $?£L<li2-6[s] 

1 ooou »^u<(i7 oo~7 5 o°cmmiz^x'nm^n^^iz-r^>o 

5 [0 14 5] 

m®Amiz£.v. ¥*sf&H5 2 1 pwtmjmt)^ WM\z&v*&mm-&z>iz'?y* 
v >#mommim5 2 3 ic^uju u >^n^ 0 

[0 14 6] 

;klZ<?y?V>#m<D3mim5 2 3^^(CI^>^UTi&£ir3o I';f>^ 
10 It. CI F 3 (cJ:^^Xv'^fflC^UK^'rx^5 1 >^ aJclMitK^v>^ TV^ 
*r$-)V7 >^-0 AJ W K U***M H ( ( C H 3 ) 4 N O H ) ^^07jc^m<»f TJP^ 
'J^lC<i:^C7X'y hXry^^yT^PCt^T^-So C(Dfl^<fcJgi5 2 2|C<toTf 
«f*Jgt5 2 1 WJLyT><£fZnZ<Dttm<Z\£t)iT'£Z> a 
[0 14 7] 

15 zuzmtms 2 2*7^wcj:uBiacUfcife ¥*m*M5 2 1 £/t*-->^u g# 

<D#^#|jg5 2 4-5 2 6«:JfM-r^ (01 0 (D) ) . ^Sl*W^*flii5 2 4-5 2 
20 [0 1 4 8] 

^mmkoms. fm^iz&z&^bvmzB&znfcmmw. msLiz&vmmiz 
j:^xi^-if^<DmMizj:^m^{tiiwmm^mmiz^i)^xm-izm^^-t< . &fz 
25 ^xmzmm^ti^^m^m-, fmmizitTFT<DmkMter2Zw<kvmjL*>nz>o 

[0 14 9] 

3 6 



[0 15 0] 

(HWJ4) 

^mmmt. ^mm<D u-im^^iz^^i\^mzimjmiz^^ B {t^m 
5 zmfr-sfr-er^ mmistitm^^miz-D^xmrn-r^o 

[0151] 

£-r* 3mimso2&j$mu mmimso2izomf07m(o\i-if>^f7^o 
xearc* mmo>mm2<Dm9 (a) mx^^muxn^. mz. ¥mtm5 0 2(D± 
izmamrm-t^x^ 540 zmf&urco tuxmmim 502 oDOTicmfi^HT- 1 
10 - 1 0 0 P pmoN i &^t>wm-v<r)Ui^m*¥>^-K£T'Wfiiurc 0 ts&mz 

0 2tm?z mi 1 (a) ) 0 

[0 15 2] 

15 JfclC, 5 0 0~6 5 0°CT'4~2 4Bm 7 0^, 1 4 mmCDMmm&'ri-D 

^j;^fc^^b&^ii$ti^¥^fl^5 3o^^$n«5 oi i (a) ) o nmmmo 
?jmtz\tnzm£2tvf. mm3izfjkutt(Dito<DJi : &T''i : Tt3i?T'bBki\ 

[0 15 3] 

20 im^i*mmi]3izmzutt<D&m^z>z:tiWT'gz> 0 

[0 15 4] 

;^lZ^^5 4 0$:^U7t^ 01 1 (B) (C^-fJiplC. ¥^*fllt5 3 O&tggUJ 

-6W, l/^©X^J^-6mJ/p, W12WM6. (5 2 7 nm) % fg^M&gn k 
25 Hz. /Vl>*m 6 0 nsec ©YLF U—*f&m I \ Wifcm 2 0) U— tf3t<t OTI*^- 
2 0 00W, (1 - 0 6 4 /xm) ONd : Y AG U— tf^fflt^ ^UX^HJ^iJ 

T-(& ^lOU-t^lc«i:-D-aie>nsmiOt'-A^7H*yh<t. ^2(DU— t^Jc<ko 

3 7 



CO 1 5 5] 

5 3 1 

5 [0 15 6] 

fcfc^i i (B) (c^UfcJ:e)[cMi^7c^^fflt^T^ H s H ^nAc4^<*fll5 3 1 rticfi, 
MSg^ (CCTliN i ) 1 X 1 0 ,9 atoms/cm 3 fSgCDS^T^^nT(,^<i:# 

[0 15 7] 

io sf@n (o (c5vr«fce>(c. ^f^i5 3 1 &m.?&o^ -^^momit^v^ 

>Jg5 3 2£1 5 0nm<DMZ-Cmf&U /^-->?IZ<S: Vfflnm&mif. 4^*flg5 
3 1 <D-&&mti2-&%o *UT* UVMUT. ¥^^5 3 1 (C 'J 

^5 3 3&mtz>o z.o>vmr\ mmmmmpx-s 5 o~8 0 or, 5—2 4B#r B i 09 
Afi6 0 1 2m£i<D$mm&fttsio£. ^ims 3 1 izv yffimuznrcims 

<Dmn2tifc<trv*v>#m&s 3 3(dg#rr<5o 

[0 1 5 8] 

3 KO^yO^lCfclXT, Mmmom&Z 1 X I 0 ,7 atms/cma:TF(C$Tlg3aii*-fc!-<5 
20 d^T'^^o 2fc(C, V^fflOD«Kk->Ua>«5 3 2£&£U£3& ¥^*JBI5 3 1 £ 
/^-~>^U gtf<D^^5 3 4~5 3 6£JfMir£ (01 1 (D) ) 0 ^tftf) 
¥Sftfll5 3 4-5 3 6fflUTT FTlZftm2nZ^<D^im=?&mti£tZ>Z\£t)*V 

25 [0 15 9] 

3 8 



[0 16 0] 

tz*s*mimm*. fm^^maux^mmm^a^-oxmBit^imuxt)^ 
u— tm<Dmmiz& y&ntisrj; y m&xi vsawacoi ^xmm urc* *mmtctum 
5 mztvr* U]\mm(Dxm^ i mux^i\ mmnzit. mmm^maux^mm 

[0161] 

*msiara;k 3mim=frDiimimiz£>tf&. u-^tfoomtw+^wz-Divx: 
io mpfl«o 

[0 16 2] 

mm.(Dmm2 iz^x^vfcimnmxit. rt*-->#[z&vmmm$m&im 
-?z>m\z. aNwwacu-- tfftzmttuxm&it&'iite^x^Zo [sfr^zmomm 

15 CiA«T'f§. 
[0 16 3] 

ffiiAfi. \/- j wmms[z£.z>&FMz. ^mvmttmmzj ufcmzrttz 
ox^mtv gn2 (a) iz. mvxDtmimi 1 o 1 iz\s-+mzimtz>m-&n?ro 

1 1 0 2(it-A*7^;/MCtBsiiU mmiZltWil ©t'-A^7 h<hm2(Dtf-AX^ 

(crfij^ox. m^¥^<*Mi i o i izttux&ttmzmh-tz* 

[0 16 4] 

a^O¥S^lcU— ^timtl/^lt, mfi/W-->'!fUX<bBkl\ 01 2 
(B) IC, 2 \T* 1IeJl(0/t^-- 
25 >^(0m(CU-t^^^ltr-5#T^-ro 1 1 0 3(i1 ®U<D/W-->#lZ<i:z>Xm 

^fttzmwommmx&y. mvK&mimi 1 0 3rtic^T*^r^i 1 0 4^, 

^^b^20S<o/t^-->^cJ:oTa^<D¥^^<t^^{cffl^t--5o 1 1 0 
5Uti-AX#y HzmmU mmizltWil (Oif-A^y h£f£2(Dt:-AX7^;/ h£ 
»a^fc>i±£c£Ti^£nTU3, t-A^yM 1 0 xm^Tlifalzfafr 

3 9 



t>r. mtf.<D¥mim-\ 1 0 3ic:ttUT*a^icf$ifc-t&o 012 cb> aims, u-if 

[0 1 6 5] 

5 (HWJ6) 

%m-tz>^m<Dffimm&m-\ 3 (a) ic. ±®s£0i 3 (b) iz^-To 6omx-5r- 

>\ 6 0 3 (i*?r->* 6 0 1 ±(CfcUTS^6 0 2 &mh2i*:2>fc:#)<D^ >^V— % 6 0 
4 (i^S 6 0 2 <D— Sg^il >^ir-lCH£r*fc«6C5aafiEa£¥ISL 6 0 6 (iX^-v^tD 
10 ^£t»T£X^-:x8^^fS:, 6 0 7(i^5<DfiS^^ISrr-5>c«)<D^ (^IWJ 

■eiiccD«i^*>7*ffli^) icffi^-r^o 

[0 1 6 6] 

01 3 (C) II @1 3 (A) DTl,fc7f-y6 0 \<m*mV$>2>o 01 3 (C) 

(c^-rj:e>(c % ^nwjTii^.^- v 6 o i (ommizm-fCbntciiQ o s^e^m, ^t. 

1 5 ^lf<D;tfX£lftaj^£C<!:T\ 7fc/\*-^7 HZ>£5 (C£tti6 0 2 6 0 1 
%&frUTykmz&DZ\£:WT-&2> 0 fUT3>^t-6 0 3T®tfi@j£#fS:6 0 4CDfiL 
W&ftmT Z>^tX\ S1S6 0 2^x-y6 0 1 (Cfc^T^£1±£C<ha*T*£<5o 
[0 16 7] 

*fc^^- itffim^&i 6 0 6 (CcfcoT, =1 >s<-V~ 6 0 3 (C<fc^®S@^^6 04© 

20 mhXfoizmsTim-t&jTft w-3Lu<umm<D*fa) ic, ^-^6 o i &mi-zi± 

Z>Z.ttm%£LT-$>Z>o ^UT01 3 (B) \Z^t^Z>[Z. 3>^t-6 0 3|C«fc^®^^ 
&.oymrnfa£. Xr-y6 0 1 <D^^fa<h£MfC-f3C<hT', «t£6 0 2£®(dU 

[0 16 8] 

&C<hT\ ^6 0 2{cfc(t^U-t^<D^fiS^mS(C$iJffl]T-5C<!:^T#S. <fco 

^ L,rc.*mtogm<Dimxi&D& ~> ic, /t*-=>#iz&vm&<D!mim&mmuTfr 

4 0 



&Z\£.m:&Z> a 
[0 1 6 9] 

[0 17 0] 

1401-1 40 4fr%nZftZ4^<DU-tt&Mte£t)1±T^Z> 0 SIM§1 401, 

10 1403 iztei\Tizmmm<D&&&(Dis-ifmmt>tu mm 1402, i 404i: 
&^Tit/vu*5m<Dmm&<Di/-ifttm*>ft2><> n^ssi 4 0 1 ~i 4 0 4^e>^i 

£tl7fcU— ffytlts ^^ttXmk 1 4 0 5~ 1 4 0 8 (CfctNT^e-A^y hCO^ 

m^mztu »ki 4 1 oizmftznz. 

[0 17 1] 

15 014 (b) ti. si 4 (a) izTjkufci/— mmgmiz&^TWi&i 4 1 o±izmm 

2tlZ>£-AX#y b<Dfim&7jkTo 01 4 (B) iZ^T^-AX^y Ht. 40<DU- 
ia£(Ccko-aie>tl'54O<0lf-A^7H^ h£»te^*>1±&C<hT?il£>tl<5o ^*ffJlC(i. 
IBi 4 o i ^e>^S$tifca^4i^)S^^(D 14 11 (c^ttlHEfcM 

I4$nri^ 0 suits i 4 o 2^e>^i$ti> t c/^ux^i(Di^ii}«a)U'— tf^tfi, i 4 1 
20 2iz7*?imizmm2tiT^z> 0 instil 4 0 sfrbzmzfttcmm&pmm&Du- 
+fmt, 1 4 1 3 iz^-tm&izmm2tiTi\z> 0 §agtsi 4 0 Afrbfrnziifc/wzm 
m<Dmm&(Dis—fmz. 1 4 1 4izmimizm*2tiT^&o tux^mmmtm 

}fl!ix.'5 0 
25 [0 17 2] 

^141 2<t^1 4 1 4a«&3d<hT^t>*l33n O^i. ^14 1 
1 <t^i 4 1 3<h^fi;5:-5c<»:-t1te»tiSm2<D^ilE<t^ ££>lcS;53ftl^c;JotvC 
^HS^S^W^ti^o ^HWiJTii. IHlfcl 4 1 2£fmi 4 1 4*Wj:^)Cch-r<# 

e>n-5mi(D^(i. mm 4 1 1 iimsi 4 1 3^fi^ctTf§e>n^m2^^ 



4 1 



wm&cd u— wt\zttifctz>m 1 (vms. J: y . is< t*> in x u mizm< t*> in \, 

[0 17 3] 

(#1WJ8) 

10 ^msmT'it. m 1 (D tf-A*#y h<fc3! 2(0t'-A^7 h^afe^^CD— HJfi 
[0 1 7 4] 

15 015 (C^|»J<Dt-AX7|t^ h<0H5>J^t-o @ 1 5Tlim 1 flD'U-tf 

3t«hm2(0U-1^^fife^t>^C<i:TWe)n'5t-AX^^h^4O (1 60 1-1 
6 0 4) ffltvciv&jfc ^e-A^.7K^h<DlS(icn(C|5g^$tu5:tNo i40(Dt-A7 

[0 17 5] 

20 m#M(C^-tf-AX7|^-/ M 6 0 1 ~ 1 6 0 4 (i, m 2 (DU— y^tJCcfcoTJfM^tl^ 
fcT-A*#y h©*KU SlOU- t^(C«fcoT^$tl^>lf-AX7|t-/h O^StlD 

16 11-16 1 4^a^cb^(cjf$j5Scr^o ctoT^iss^jT'ii. mi <Du— yytokf 

-AXT^y h 1 6 1 1 -1 6 1 Atfi. ^1 (DU-?ftt.m2<DU-1fmmtZ%mk\Zl& 

m?z>o mi <Du-*m(o?mm$.'i 6 1 1 -i e i a \z&i\T^&oyfc^mm&? 

25 -5^1 6 2 0^#-5C<t^T*^-5o 
[0 17 6] 

^l»J-eii. 4o©if-A*7|5y h 1 6 0 1—1 6 0 4cos&(imM::— ifcLT(,\;S: 

l\, fcfdU 3520U— tf7t<Dtf-AX?K^ h 1 6 0 1—1 6 0 411 SlMdRUOtf- 
A^Tff-/ h££*adt>& ©I/- tf^t(D^I4^1 6 11-16 1 4{C<fcc> 

4 2 



i ~i 6 0 4©> <Du-tf3feDjraMfwai 6 11-16 1 4 utmtezm^Tmizts 

5 T4 -3© t-A^^y h 1 6 0 1 ~ 1 6 0 4 <Dm&ltmMZ-&£-&tZ< T*>liO£>T\ 

[0 17 7] 

(HWJ9) 

10 [0 17 8] 

H 1 6 Kfcl NT. 7 3 0 (ilg 1 <D ls-*m&m?& I'— tffHSttT'& tj % W. 
?3iJ5&tt1 kHz. /VUXme OnsecOX 3l2i^lJ3;& 3 2 nm) ^WTS/t 

JU^^ti<DYLFU-1f^fflt\Tt^ 01 6-CttS2!«a«l8l\TlW. * 

3gtMi<ic*ilcRB3£$*vr* £SlcK2to0fiBI»*JlHvc'bai\. ££7 3 i (ii£2(DU- 

15 wt*smr*i'^ mmrc&y* si 6tu ayj^kwr, cam . o 

6 4/im) £W-r<5^fg^<7>Nd : Y AG U— *f£ffllV5. #l/-y»7 3 0, 7 
3 1^t>W6tl^lS^2(DU-+f3t(i. TEM 00 t-K (*»40Ut-K) 

[0 17 9] 

3 3, 7 3 4^ffllNAct'-AX+X/^>y-|C c j:oXlfm^(CMJB$n. 

^7 3 5 (CfcUTJS^U f 0 U>X7 3 6 CfcUT^k »fcglC^$nfc¥^fr 

jg7 3 7izmmztiZo 

[0 18 0] 

25 U- tmt^§7 3 1 frZ>mM2nrcm2(Dl'— tfftli. 0. 6mm*(TOt77^-7 

ssjc^ue^n/^ au>X7 3 9(cfccNrmra^ic^t$tu m&izjmzti 
tcmmm 737 (c^#t$ ti^o 

[0181] 

4 3 



t>n^2<Ot*-AX7K^ h<h£Wa&;:<tT\ 1 -DO)\d-A^y h 7 4 0£*#3 o ft 
fcAS4ftg£ 0 glCifr 5 0 JgJU±£-r<5 C <hT\ tf-AX/tt^/ h£ffi R Jf^fZ^tf^ 
Ci^Tt^ ^l»JT1im2(^tf-AX7^^Hi. mZl&mo. 6 mm. fi$A3m 
m<Z>1fRff2|*<tU ^1(Dbf-A^yHi, ffltftfdSSttO. 2mm, ^h3mm(!:t5. 
5 [0 18 2] 

JB2©bf-A^5Ky Hi. ^t77-<n-7 3 8<hflU>X7 3 9£\ ^EP7 4 1 -^3" 
-7 3 8liPl^14^WbTC^(DT% ft;7:r-</\-7 3 8£^£-ti\ filx>X7 3 9(C 

^77-r/\*-7 3 8<D^mp©iPi^^g^@^u^^ *rt±iP^#trit77-< 

10 A- 7 3 S<7>— %i£ai/>X7 39 t <$m7 4 3T-7F&mt) ^EP7 4 1 (0*>|S](C 
f$U)£t»\ m2(Dtf-AX7H^h^En7 4 4CD^[6](C?aoT^St-'5C<h^T*^o t; 
fcill (Dbf-AX^y Hi. ^/V$7-7 3 5(D^«:^b$-a-^C<hT', *EP7 4 
4(0^|p]lz^oT^$-tt'5C<!:^T^<5 <> £fcf 0 U>X7 3 6£ffll\3C<»:T\ 
/V=i^-7 3 5<Dfc®D^{LlC#?mi (Dtf-AXT^y \-<mm<Dm&tmtMx.Z>Z\ 

15 <h#T£5o ±iemiC<fcoT, ^ 1 <D\Z-AXtfy h<fcm2tf)tf-AX7^;/ HCcfcoT 
*H£>*VS If-AX^;/ h 7 4 0 ¥^#^7 3 7 (C*tUT^EP 7 4 4tiSt^[S]|:^ 

[0 18 3] 

■zLT*$m<Dimx:'(*. ^m7 4 4xm^jm^<D&iziiu^ —Hi^-^m^ 

20 ^C<hT¥^f*^7 3 7IZ^BU^EP7 4 5 T-^lTOllC^U £®(Cf&1 OU— tfft 
S^2(^)U-1^^ltr-5C:<i:X>«Te^o ^En7 4 4<tBlN^En7 4 5<h(i. 

S£\ 5 0 Omm/s e c £.TZ>o 

[0 184] 

[0 18 5] 

[01] lf-AX^yh<t, ¥3Hm®t£ilttflg£« x*;u*-#fii£^irm 

4 4 



m 2 ] bf-Ax^y \-<D*'i\fm&m-mo 



[08] u-?ft<D)&mt.mim&<DM%*m-m a 

[09] *m&m.o>mm : & z^-m. 

10 [010] ¥S<*^gCDfm^;^^0o 

[0in *mw&w.(wmK : l £^-?mo 

[012] /t^-~ V^ICU-t^^b^it^W^^mcOf^^;*^^ 

[013] mfa<mmz$MTz^&<D-mmiizm-m a 

[014] *^j<£> i/-«§toii^ta 

15 [015] tf- AX/K y h(D»ta^b1±:£cD-il»J£^-0 o 

[016] *mno u-vm^mm^mm^-rm. 



4 5 



mm 

10 U&g (8 3 0 nm. $?£U<(*7 8 0 nmWTW ^Wl^. £S 1 ©U- tffclCfco 
[SIRS! 02 

15 
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